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(54) SYSTEM FOR SUPPLYING CHEMICAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system for 
supplying a chemical in which a fine flow- control of the 
chemical can be effected by using a nozzle, which sucks 
the chemical under negative pressure from a chemical 
tank and discharge it. 

SOLUTION: In this system, there are provided the 
chemical tank 10 which can be tightly closed, for holding 
the chemical 5, and a nozzle 1 1 which is connected to 
the tank 10 with a chemical-supply pipe 7 and sucks 
under negative pressure the chemical 5, and sprays it. 
The chemical is supplied from the tank 10 by pressurized 
gas sent from outside. A positively pressurizing means 
12 for supplying positive pressure gas of an optional 
pressure value to a negative space S formed in the tank 
10. The flow rate of the positive gas supplied by the 
means 12 to the tank 10 is controlled by regulating the 
flow rate of the gas supplied to the tank 10 by the 
means 12. Thus, the flow rate of the chemical 5 is fine 
controlled by using the nozzle 1 1 which sucks the 

chemical 5 under negative pressure from the tank 10 and discharges it. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drug solution tank whose sealing held the drug solution in the interior and was 
enabled, and the nozzle which carries out negative pressure suction of the drug solution which is 
connected to this drug solution tank with a drug solution delivery pipe, and is supplied by the 
supplied air of the high-pressure gas from the outside from the above-mentioned drug solution 
tank, and injects this drug solution, It has a positive pressure supply means to supply the 
positive pressure gas of an arbitration pressure to the negative pressure space formed in the 
above-mentioned drug solution tank. The drug solution distribution system characterized by 
controlling the supply flow rate of the drug solution to the above-mentioned nozzle by adjusting 
the flow rate of the positive pressure gas supplied to a drug solution tank with the above-- 
mentioned positive pressure supply means. : 
[Claim 2] The drug solution distribution system according to claim 1 characterized by having a 
flow control means to adjust the flow rate of the positive pressure gas supplied to a drug 
solution tank between the above-mentioned positive pressure supply means and a drug solution 
tank. 

[Claim 3] The above-mentioned flow control means is a drug solution distribution systenri • 
according to claim 2 characterized by being the massflow controller which measures the mass 
flow rate of positive pressure gas, and adjusts a flow rate. 

[Claim 4] A drug solution distribution system given in any 1 term of claims 1-3 characterized by 
supplying atmospheric air or inert gas to the above-mentioned positive pressure supply means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drug solution distribution system which 
makes possible very small control of flow of drug solution supply in detail using the nozzle which 
carries out negative pressure suction and injects the drug solution from a drug solution tank 
about the drug solution distribution system at the time of applying the drug solution of various 
processings to for example, a semi-conductor substrate, the display board, glass, the film 
formation object of other industrial use, etc. 
[0002] 

[Description of the Prior Art] Conventionally, in order to apply a thin film to a semi-conductor 
substrate, the display board, etc. in production processes, such as a semiconductor device iand a 
liquid crystal display, as shown in drawing 5 , level support of the wafer 1 is carried out/ high- - > 
speed rotation is carried out and the drug solution distribution system which trickles a drug 
solution 3 into the location of the feed-hole 2 approach of this wafer 1 from the upper part is 
used. And according to an operation of the centrifugal force committed to the drug solutibn ~3 "' 
dropped on the above-mentioned wafer 1 which carries out high-speed rotation, this drug f 
solution 3 was lengthened to the radial on the front face of a wafer 1, and the thin film was 
applied to the whole front face of this wafer 1. 

[0003] Moreover, as other examples, when applying a drug solution to a semi-conductor 
substrate, the display board, etc. by spray coating, as shown in drawing 6 , it connects with the 
drug solution tank 6 which held the drug solution 5 in the interior, the drug solution delivery pipe 
7 connected to this drug solution tank 6, and this drug solution delivery pipe 7, and the drug 
solution distribution system which has the nozzle 8 which supplies and carries out the 
regurgitation of the drug solution 5 from the above-mentioned drug solution tank 6 is used. In 
addition, in the middle of the above-mentioned drug solution delivery pipe 7, the positive 
crankcase ventilation valves 9, such as a needle valve for controlling the supply flow rate of the 
drug solution 5 to a nozzle 8, are formed. And the drug solution 5 in the above-mentioned drug 
solution tank 6 was pressurized, or it fed with the pump of an illustration abbreviation, and the 
flow rate of drug solution supply was controlled by the positive crankcase ventilation valve 9, and 
the drug solution 5 was breathed out and applied from the nozzle 8. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional example shown in 
drawin g 5 , if there are not much few amounts of the drug solution 3 dropped on a wafer 1 , it will 
not be spread, for example, the amount of 10 or more ml/min will be dropped. And although the 
drug solution 3 was diffused in the direction of a periphery with the centrifugal force in this case 
with the wafer 1 which carries out high-speed rotation and the part was applied to the front face 
of a wafer 1, other parts were what is thrown away into the outside of this wafer 1. Thus, it was 
noneconomic while the effectiveness of drug solution spreading fell from that there are many 
amounts which trickle a drug solution 3, and there being [ this drug solution 3 ] many amounts 
thrown away into the outside of a wafer 1 . Moreover, the circumference might be polluted with 
the drug solution 3 thrown away into the outside of a wafer 1. 
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[0005] Moreover, since the positive crankcase ventilation valves 9, such as a needle valve which 
was able to be prepared in the middle of the drug solution delivery pipe 7, were performing 
control of flow of the drug solution 5 supplied to a nozzle 8 in the conventional example shown in 
drawing 6 , in such a positive crankcase ventilation valve 9, the control of flow in 1 ml/min 
extent or the level not more than it was what is not made. It was difficult to follow, for example, 
to supply a drug solution 5 by the control of flow of 1 or less ml/min, and to apply a thin film to 
homogeneity to an object. Moreover, when foreign matters, such as dust and carbon, were mixed 
in the drug solution 5 in the drug solution tank 6, it was in the middle of supply for a nozzle 8, 
and by the way, plugging might occur and it might change into the condition of the above- 
mentioned positive crankcase ventilation valve 9 that a drug solution 5 cannot be supplied to a 
nozzle 8. Therefore, the process of drug solution spreading might not progress smoothly. 
[0006] Then, this invention copes with such a trouble and aims at offering the drug solution 
distribution system which makes possible very small control of flow of drug solution supply using 
the nozzle which carries out negative pressure suction and injects the drug solution from a drug 
solution tank. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the drug 
solution distribution system by this invention The drug solution tank whose sealing held the drug 
solution in the interior and was enabled, and the nozzle which carries out negative pressure 
suction of the drug solution which is connected to this drug solution tank with a drug solution 
delivery pipe, and is supplied by the supplied air of the high-pressure gas from the outside from 
the above-mentioned drug solution tank, and injects this drug solution, It has a positive pressure 
supply means to supply the positive pressure gas of an arbitration pressure to the negative 
pressure space formed in the above-mentioned drug solution tank, and the supply flow rate of 
the drug solution i to' the above-mentioned nozzle is controlled by adjusting the flow rate 6f; the * 
p0sitiy(e ^Mssure gas supplied to a drug solution t^nk with the above-mentioned jDositive^- : 
pre^siire supply means. J . . ' " . .; 

' [0008] By Such configuration, the drug solution is held in the interior by the drug solution'tank 
whose sealing was enabled. Carry out negative pressure suction of the drug solution which 
carries out the supplied air of the high-pressure gas to the nozzle connected to this drug 
solution tank with the drug solution delivery pipe from the exterior, and is supplied from the 
above-mentioned drug solution tank, and a drug solution is injected with this nozzle. The supply 
flow rate of the drug solution to the above-mentioned nozzle is controlled by adjusting the flow 
rate of the positive pressure gas which supplies the positive pressure gas of an arbitration 
pressure with a positive pressure supply means to the negative pressure space formed in the 
above-mentioned drug solution tank, and is supplied to a drug solution tank with the above- 
mentioned positive pressure supply means. Thereby, very small control of flow of drug solution ? * 
supply is made possible according to the difference of the pressure in a drug solution tank, and 
the negative pressure generated for a nozzle. 

[0009] Moreover, between the above-mentioned positive pressure supply means and a drug 
solution tank, it has a flow control means to adjust the flow rate of the positive pressure gas 
supplied to a drug solution tank. This adjusts easily the flow rate of the positive pressure gas 
supplied to a drug solution tank. 

[0010] Furthermore, the above-mentioned flow control means is good also as a massflow 
controller which measures the mass flow rate of positive pressure gas, and adjusts a flow rate. 
Thereby, it is not influenced of a pressure or a temperature change, but the flow rate of the 
positive pressure gas supplied to a drug solution tank is adjusted to stability in proportion to a 
mass flow rate. 

[001 1] Atmospheric air or inert gas is supplied to the above-mentioned positive pressure supply 
means further again. Especially when inert gas is supplied, the drug solution in a drug solution 
tank cannot be affected, but it can maintain at stability. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
a detail based on an accompanying drawing. Drawin g 1 is the system schematic diagram showing 
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the gestalt of operation of the drug solution distribution system by this invention. In case this 
drug solution distribution system applies the drug solution of various processings to for example, 
a semi-conductor substrate, the display board, glass, the film formation object of other industrial 
use, etc., it supplies a drug solution, and it is equipped with the drug solution tank 10, the nozzle 
11, and the positive pressure supply means 12. 

[0013] The above-mentioned drug solution tank 10 holds in the interior various kinds of drug 
solutions 5 applied to the film formation object of industrial use etc., is formed in the shape of 
[ of predetermined magnitude ] a container, covers a top face, and sealing of it is enabled. And 
when the oil level of the drug solution 5 held in the interior descends, the negative pressure 
space S is formed in this drug solution tank 10. In addition, the pipeline 13 for supplying a drug 
solution 5 in this drug solution tank 10 is connected to the top face of the drug solution tank 10. 
Moreover, the sign 14 shows the closing motion bulb prepared in the middle of the above- 
mentioned pipeline 13. 

[0014] The drug solution delivery pipe 7 is connected to the base of the above-mentioned drug 
solution tank 10, and the nozzle 1 1 is connected at the tip of this drug solution delivery pipe 7. 
This nozzle 11 carries out negative pressure suction of the drug solution 5 supplied by the 
supplied air of the high-pressure gas from the outside through the drug solution delivery pipe 7 
from the above-mentioned drug solution tank 10, and injects this drug solution 5, the tip of the 
above-mentioned drug solution delivery pipe 7 is connected to the lateral portion of this nozzle 
1 1 , and the high-pressure gas delivery pipe 1 5 is connected to the axial center section of a 
nozzle 1 1 . In addition, the sign 1 6 shows the compressor formed in the back end of the above- 
mentioned high-pressure gas delivery pipe 15. 

[0015] Drawing 2 and drawin g 3 are the sectional views showing an example of the concrete 
structure of the above-mentioned nozzle 11. Drawing 2 is drawing of longitudinal section 
including the field where the above-mentioned drug solution delivery" pipe 7 is connected/and • 1 
drawin jg 3 is drawing of longitudinal section which intersects, perpendicularly with the cross : - y 
section of drawin g 2 . In drawin g 2 , the drug solution scraper launcher 17 is formed in the lateral 
portion of a nozzle 1 1 , and the tip of the above-mentioned drug solution delivery pipe 7 is 
connected to this drug solution scraper launcher 17. Moreover, the high-pressure gas scraper \ 
launcher 18 is formed in the back end of the axial center section of a nozzle 11, and the tip of 
the above-mentioned high-pressure gas delivery pipe 15 is connected to this high-pressure gas 
scraper launcher 18. 

[0016] The high-pressure gas sent through the high-pressure gas delivery pipe 15 in this 
condition by operation of the compressor 16 shown in drawin g 1 flows into the axial center 
section in a nozzle 11 from the high-pressure gas scraper launcher 18 shown in drawing 2 , 
carries out high-speed injection through the primary gas exhaust nozzle 19 of small aperture, 
and goes into the internalmixing chamber 20. At this time, negative pressure is produced by the 
principle of the Venturi tube in the location of the drug solution scraper launcher 17 where the 
drug solution delivery pipe 7 shown in drawing 1 was connected, and the drug solution 5 from the 
above-mentioned drug solution delivery pipe 7 is attracted in the internal mixing chamber 20. 
The high-speed gas spouted from the above-mentioned primary gas exhaust nozzle 19 crushes 
the drug solution 5 attracted from the drug solution scraper launcher 1 7, it is mixed with a drug 
solution 5 in the internal mixing chamber 20 which became large, and reduces the rate of flow, 
and is injected from the exhaust nozzle 21 at the tip of a nozzle. 

[0017] On the other hand, as shown in drawin g 3 , the high-pressure gas which flowed in the 
nozzle 11 from the above-mentioned high-pressure gas scraper launcher 18 passes along the 
secondary gas path 22 formed in the outside of the axial center section in a nozzle 1 1, reaches 
the secondary gas jet slot 23 formed in the point of a nozzle 1 1 in the shape of a spiral, serves 
as a high-speed revolution style, and is injected. At this time, mixing secondarily the drug 
solution 5 injected from the above-mentioned exhaust nozzle 21, crushing atomization is carried 
out and it injects ahead. In addition, although drawing 2 and drawin g 3 showed the example of the 
nozzle 11 which generates and injects a revolution style, this invention may be the usual nozzle 
which is not restricted to this and does not generate a revolution style. 

[0018] As shown in drawin g 1 R> 1, the positive pressure supply means 12 is connected to the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/2/2006 



JP,2003 7 136011,A [DETAILED DESCRIPTION] 



Page 4 of 6 



top face of the above-merttioned drug solution tank 10. This positive pressure supply means 12 
supplies the positive pressure gas of an arbitration pressure to the negative pressure space S 
formed in the above-mentioned drug solution tank 10, and consists of the pneumatic supply pipe 
with which the end face section was opened for free passage by the atmospheric air (AIR) of one 
atmospheric pressure. And the positive crankcase ventilation valve 24 is formed between the 
above-mentioned positive pressure supply means 12 and the drug solution tank 10. This positive 
crankcase ventilation valve 24 serves as a flow control means to adjust the flow rate of the 
positive pressure gas supplied to the drug solution tank 10, and consists of the needle valve 
which adjusts a volumetric flow rate. 

[0019] And the supply flow rate of the drug solution to the above-mentioned nozzle 1 1 is 
controlled by supplying positive pressure gas to the drug solution tank 10 with the above- 
mentioned positive pressure supply means 12, and adjusting the flow rate of positive pressure 
gas with a positive crankcase ventilation valve 24. 

[0020] Next, actuation of the drug solution distribution system constituted in this way is 
explained. First, in drawing 1 , the closing motion bulb 14 in the middle of a pipeline 13 is opened, 
and only the specified quantity supplies a drug solution 5 in the drug solution tank 10. Then, the 
above-mentioned closing motion bulb 14 and the positive crankcase ventilation valve 24 of the 
positive pressure supply means 1 2 are closed, and the inside of the above-mentioned drug 
solution tank 10 is made into a sealing condition. 

[0021] In this condition, a high-pressure gas is sent to a nozzle 1 1 through the high-pressure 
gas delivery pipe 15 from the compressor 16 shown in drawing 1 . Then, negative pressure (for 
example, 0.1 to 0.4 atmospheric pressure) occurs in the location of the drug solution scraper 
launcher 17 in a nozzle 11 as. mentioned above, the drug solution 5 from the drujg solution — 
delivery pipe 7 is attracted, and a drug solution 5 is injected from the exhaust nozzle 21 (refer to 
drawin g 2 ) of a nozzle 1 1 . Thereby, the drug solutions 5 in the above-mentioned drug solution • 
tank 10 decrease in number little by little, arid the oil leveiof this drug solution tank 10- is r falling 
gradually, and goes. Since the drug solution tank 10 is sealed at this time, the space S where the 
oil level fell becomes negative pressure, approaches vacuum level, and goes, and injection of the 
drug solution 5 from the above-mentioned nozzle 1 1 stops it in the place where the negative 
pressure (P1) generated in a nozzle 1 1 and the negative pressure (P2) of the above-mentioned 
space S became equal. 

[0022] In this condition, it is set to P1=P2, and it does not flow, but even if a drug solution 5 
does not prepare a latching valve etc. in the drug solution tank 10 and the drug solution delivery 
pipe 7 at all, a drug solution 5 is stabilized and it stops. And it considers as the initial state of 
drug solution supply with this condition, and the process of drug solution supply starts from here. 
In addition, since a drug solution 5 will stop near the drug solution scraper launcher 1 7 in the 
nozzle 1 1 shown in drawing 2 at this time, the path in which it results to a nozzle 1 1 does not 
get dry. Therefore, it can set after that and a drug solution 5 can be immediately injected from 
the above-mentioned nozzle 11. 

[0023] Next, the exhaust nozzle 21 of a nozzle 1 1 is turned and set to the spreading object of a 
drug solution 5, and a high-pressure gas is sent to a nozzle 1 1 through the high-pressure gas 
delivery pipe 15 from a compressor 16 like the above. However, since it is set to P1=P2 in this 
condition, a drug solution 5 is not injected from a nozzle 1 1. Then, only a proper amount opens 
the positive crankcase ventilation valve 24 prepared in the positive pressure supply means 12 
shown in drawing 1 , and it supplies, controlling the flow of [ atmospheric air ] to the negative 
pressure space S in the drug solution tank 10. Then, the pressure in the above-mentioned drug 
solution tank 10 changes, a pressure P2 becomes large, the difference of P2 and P1 arises, and 
a drug solution 5 is supplied to a nozzle 1 1 by this differential pressure from the drug solution 
tank 10. Thereby, a drug solution 5 is injected from the above-mentioned nozzle 1 1. 
[0024] At this time, by performing finely flow control by the above-mentioned positive crankcase 
ventilation valve 24, a difference with pressures P2 and P1 can be adjusted minutely, and the 
supply flow rate of the drug solution 5 to a nozzle 1 1 can be controlled very small. For example, 
the^control of flow in impossible 1 ml/min extent or the level not more than it (for example, 
0.1 0.9 ml/min extent) becomes conventionally possible. Moreover, since nothing is prepared in 
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the middle of the drug solution delivery pipe 7 which results to a nozzle 11, a foreign matter is 
not got blocked in this part, and a drug solution 5 is smoothly supplied to a nozzle 1 1. 
Furthermore, even if the viscosity of a drug solution 5 is high, a drug solution 5 is supplied by the 
negative pressure of a nozzle 11, and differential pressure with pressures P2 and PI. In addition, 
inert gas, such as nitrogen gas (N2), may be supplied instead of supplying atmospheric air to the 
above-mentioned positive pressure supply means 12. 

[0025] Drawing 4 is the system schematic diagram showing other operation gestalten of this 
invention. Let this operation gestalt be the massflow controller (MFC) 25 which measures the 
mass flow rate of positive pressure gas for the flow control means established between the 
positive pressure supply means 12 and the drug solution tank 10, and adjusts a flow rate. The 
nitrogen gas (N2) of for example, one to 2 atmospheric pressure is supplied to this massflow 
controller 25 from a nitrogen chemical cylinder etc. as positive pressure gas, and the closing 
motion bulb 26 is formed in the middle of the gas supply pipe which results in the drug solution 
tank 10. 

[0026] The above-mentioned massflow controller 25 consists of a flow rate sensor, a control 
valve, a control circuit, etc., although the internal structure carried out the illustration 
abbreviation. And if gas flows, temperature will produce the inside of the above-mentioned flow 
rate sensor between the upstream of this sensor, and a lower stream of a river, the output 
proportional to the mass flow rate of gas is obtained, and this output signal is compared with the 
setting signal from the outside, and it carries out regulating automatically of the opening of a 
control valve so that both signals may be in agreement. Thereby, it is not influenced of a 
pressure or a temperature change, but stable flow control is performed in proportion to a mass 
flow rate in the flow rate of the positive pressure gas supplied to the drug solution tank 10; 
[0027] The drug solution distribution system by this operation gestalt operates completely like 
the case of drawing 1 by having only changed the positive crankcase ventilation valve 24 shown 
in drawin g 1 to what combined the above-mentioned massflow controller 25 and the closing T » 
motion bulb 26, opening the closing motion bulb 26, and adjusting the flow rate of nitrogen gas 
with a massflow controller 25. In this case, since flow control of the positive pressure gas of 0 - 
10 ml/min extent can be performed with the above-mentioned massflow controller 25, very 
small, it is stabilized and the flow rate of the drug solution 5 supplied to a nozzle 1 1 can be 
controlled by 1 ml/min extent or level not more than it. 
[0028] 

[Effect of the Invention] Since this invention was constituted as mentioned above, according to 
invention concerning claim 1, the supply flow rate of the drug solution to the nozzle which 
carries out negative pressure suction and injects the drug solution from a drug solution tank is 
controllable by adjusting the flow rate of the positive pressure gas supplied to a drug solution 
tank with a positive pressure supply means to supply the positive pressure gas of an arbitration 
pressure to the negative pressure space formed in a drug solution tank. Thereby, drug solution 
supply is controllable by the very small flow rate with the difference of the pressure in a drug 
solution tank, and the negative pressure generated for a nozzle. Therefore, a drug solution can 
be applied to homogeneity to an object. Moreover, economical efficiency is improvable, while 
reducing the amount of the drug solution used and being able to improve the effectiveness of 
drug solution spreading. Furthermore, degassing of the drug solution held in the interior can be 
carried out with the negative pressure in a drug solution tank, and the so-called vapor lock of 
the drug solution delivery pipe which results to a nozzle can be prevented. Even if viscosity of a 
drug solution is high, a drug solution can be supplied to a nozzle further again according to the 
negative pressure of a nozzle, and a difference with the pressure in a drug solution tank. 
Moreover, since nothing is prepared in the middle of the drug solution delivery pipe which results 
to a nozzle, a foreign matter is not got blocked in this part, and a drug solution can be smoothly 
supplied to a nozzle. 

[0029] Moreover, according to invention concerning claim 2, the flow rate of the positive 
pressure gas supplied between the above-mentioned positive pressure supply means and a drug 
solution tank at a drug solution tank by having had a flow control means to adjust the flow rate 
of the positive pressure gas supplied to a drug solution tank can be adjusted easily. Therefore, 
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the pressure in a drug solution tank can be adjusted easily, and drug solution supply for the 
above-mentioned nozzle can be controlled by the very small flow rate. 

[0030] Furthermore, according to invention concerning claim 3, by having considered as the 
massflow controller which measures the mass flow rate of positive pressure gas for the above- 
mentioned flow control means, and adjusts a flow rate, it cannot be influenced of a pressure or a 
temperature change, but the flow rate of the positive pressure gas supplied to a drug solution 
tank can be adjusted to stability in proportion to a mass flow rate. Therefore, the pressure in a 
drug solution tank can be adjusted to easy and stability, and drug solution supply for the above- 
mentioned nozzle can be controlled by the very small flow rate. 

[0031] According to invention concerning claim 4, when inert gas is especially supplied by 
supplying atmospheric air or inert gas to the above-mentioned positive pressure supply means, 
the drug solution in a drug solution tank cannot be affected, but it can maintain at stability 
further again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the system schematic diagram showing the gestalt of operation of the drug 
solution distribution system by this invention. 

[Drawing 2] It is the sectional view showing an example of the concrete structure of the nozzle 
used for the above-mentioned drug solution distribution system. 

[Drawing 3] It is the sectional view showing an example of the concrete structure of the above- 
mentioned nozzle in the cross section shown in drawin g 2 , and the cross section which 
intersects perpendicularly. 

[Drawing 4] It is the system schematic diagram showing other operation gestalten of this 
invention. 

[Drawing 5] It is the explanatory view showing the condition of applying a thin film to a semi- 
conductor substrate, the display board, etc. in the conventional technique. : : 
[Drawing 6] It is the system schematic diagram showing the drug solution distribution system in 
the case of applying a drug solution to an object substrate etc. by spray coating in the 
conventional technique. r , ^ v> 
[Description of Notations] . 
5 — Drug solution 
7 — Drug solution delivery pipe 

10 — Drug solution tank 

1 1 — Nozzle 

12 — Positive pressure supply means 

15 — High-pressure gas delivery pipe 

16 — Compressor 

24 — Positive crankcase ventilation valve 

25 — Massflow controller 

26 — Closing motion bulb 



[Translation done.] 
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rtW«c||tjR5*iRSUt:«HnJ8BiSti 
fc3g«*>*l 04. C©3KK£>* 1 0 CclgrRttite^ 

1 o*&ea&sft*3dj85*:ftjE«3ii/-aR 

tc^jsss ft afcBESiB s km us «e*j© iffi*/* 
l&T*iBE«l&#ai 2 4£«*.. ±l2iEJI{£*S^ja 1 
2 icj: 9 1 0Cc^t&-TSiEBE*'x<Z>ifefi45a 

S-TSC4{CJ:-5t:±i2>'XJH l^©m?S5<D«*&S£ 








•1* 



fl /X/P 



©IEE#X£{»&T£IEEf^fM34£{§;l. 
±KiBE«l&*atc <fc 0 Jiffi * > * £IEE#X 

©sfea«rias-r-5c itctotiayxji/'soiioft 
wai-r set r t- a 0 

( M#ai 2 1 ±iBiEE^&#a 4 mm f > * i ©race 

ft. IKRf >*tc«|&rSiEBE3!/^©iJUi*BBI-rs* 
«tafg#a£<Ix.;fc c 4 £^4 tswjjbh i lets©* 

[19^113] ±E«t«SBHM8tt. JEE#X©|ffiSiSS 
£$JSG r ilBSrlSg-f S vx 7 a - 3 > h a - ?x-$> 

z, c 4 *w@l 4 -r s m^m 2 1 a«g©^s«*& s^x 7 a . 

[»*H4] ±EiEEE«#&#a(C{3:. ^Xtt^tSfttf 
X £ C 4 4 -r^l»5jSJB 1 -~ 3 C0C>rtl*> 

1 StCiBtt©SI*«l&^^^A. 
[AIS©ffNlKcH9!] 
[0 00 1 ] 

[»w©«^stt«f^»i 9**.twm#& 

ffi. twX^U^SIR, #^X. -^©ffi©XSffl©Jg^ 
if&^X^A&cWU #L<«. *fg^>^*^©^* 

©je*9I orWHr * ^Xjw*fijfflL,r«?gtt*&©^ 
«Jt«WB*nJffii-4-*liilS§aft^^^A{c«St>©-C* 

[0 00 2] 

[S£*©S«iJ ££&*&■&£© 

,a i ^K^f^OTiiiaiHies-e, ^©i^e.iS'?* 
^ i <d*p&h 2mK> ©askcm* 3 srasr-r 
•>xfA^m>f>ntt,^„ fit, ±te«aisiiK-r-s 

■5 x /M ±{C?ST3nfcm^3 tc»< jfcCtfwflUBlC «fc 
9, l^£3£^x^ i©^s±rjft«Wc{*«or, 
K-fx^ 1 ©affi^tc^ag^^L.Tt^c 
[000 3] g fcffi©fl|4 It. ^zgffcStS^ * X X 
U-f fi«fc 4'tc X X u - 3 - f- a > i/(c J; 0 

m&'i 4 X 7 4 . C ©Xttftte't -Y X 7 icg^S n±ia 
?££ * > * 6 ;5> 5 3 iar ittm-T -5 s X;b 8 
4£^£^®tti!S^xxAj&m>6ft-ct>£,, 
±Me.m&&;t&j-<'(7 r 7<D&fp( l a l t, yx)v stomas. 5 
(om^mMimmir & tcvxom * «- - k ^ -ou xi?© 



(2) tftgg 2 0 0 3 - 1 3 6 0 1 1 

2 

S>?6F*3©^jg5£tt]El<ft:i9 1 Hjj*&Bg©tf>X-C 

km lx . ifcgpss^-ji'X 9 -r-^jg«*&©ss»^$uiai u 

[0004 ] 

^-C«. ^x;n ] ±CCjjrFT£*?g3©S#i$>£94> 
<c < -C«}£»#T. 09*.t* 1 0 ml/hrinH±©**»T-r 

sciitt*. -etr, t©i§^ ^3««aiiig-r 
jutc^re.n^s^i,»c4*>6, mjfifc^^^ffi 

WicJa-C 6 ft* SI* 3 K J: -pTf©JHffl*s^S *i£ c 
4^*o/c„ 

[0005] ^fc, S6tC^-rg^*^]-C«. >X;U8(C 

«i&-r 5 ©isstij® *ft«^/^ a -fi ©j£* 

tc^W 6 ft - - F w ^©S£aigM>- X 9 -Cfir 

20 otofcet', c©cfc^iiSitfiijg^^uX9Tijmtf 

1 mi/mingsgt(,4i-e-ftjyT©i''<^r©SSSSiJiSP{i-r 

#^<,^©T-S)ofc„ L?t*^T. t^xtf 1 ml/minWT 

©««Mffli«:«fc»)j!i»5 4fia&Lr. 1, rw 

2 6 F*3©*^ 5 CC 3 5 ^*-**>f©IWigA l/X-C» 

>X;U8-^©«^ctJ-C±feiJ£MIS^^UX9.© 

oiiasx a - xcc i> e: 4 *i$> tc„ 
30 [0 00 6]-ec-C\ C©J:5fi:Ha^(c» 

[0007] 

SLrs;K'nrtg4$ftfc^?g^>^4 > c©^^>^ 

Xr»«3ftj1-W*>6©iSBE«(*««aS» 

5ft5mE^Pa«:>FttffiEE^©iEJI^^^«*&-r^jE 
EM,^a 4 . JJBiEEE«*&*SK: <fc »3 * > 

te y xji/^©*?R©fitf&gEfi*$ij^-r & 6 ©-c& 

[0 00 8] CWJ^&fllJ&tCj;^. Sg3oftg4 3ft/c 

f K.mm®te>* 4 y'xmwiztitc s xjucc^sb^ 6,se 

50 JKfiSSft SfiESfffl«c*f HBEtt«&#SrffiSEE*©iE 
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X)\,^<DW&<DmsmM.mm-trh. c^ut^o, mm 

[0009]Jfc, ±teiEE«^S<i:««^>^iCD 
r^«c(j. liffidO*K^^&iEJE#x©?jfc«£I)ig-r 

[ooio] s hie. ±Mzmm.wm.^mz, iekhx<d 10 

£§wr. ^£>*tegy&-r&IEJE;tfX©jj8;S£WS 
ffiMlcbtm UX SStcliM^f 5 „ 
[0 0 1 1] 3 iieiEii^^StCtt. A« 

[0012] 

[^Wo^Sg©^] J£TF. #2PJ©I©fe©^i8£iSiW 20 

X 7=- A (DmM<DBm*nk-?is XfA liitfe 
&. C©3t^{£i£i^irA«:. mo^ttKS. 
^^1"/1S. 13=jX. ^©ffe©I*ffl©Jlft;>i£2«^ 

*>©-C. Si^>^10i, ;X)\,\ It. sEE®&& 
&l2tZffiZX^Z> 0 

[0013] ±EH«t*>* 1 0SJ. X*ffl©K»ja»t 
*»9(cS6*T4Sa©lilJS5*F«3SIJ{CJRS0r4j< & 

«5 <D®ffi&Tm? £ C iCCcfc 0 . f£M<££ > * 1 0 1*3 

Jhffiittt. Wm®.5Zs>7 1 0rttCM^5?:«*&t--5/ta) 
1 3*sjg^34TCC^ 0 Sfc. ff-*fl4 

[0014] ±IB^^>^ 1 0©^lx(^[S(C{**i^ 
JC^XjH l*sg^l 3 tit C©^XjH 1«, ft 40 

a»» e. ©«ff^,»©in^(c <t *) ±.nmm *>?iofrii> 
mm&&' u^izftbxemztizmms *hbe«3 i 

^TfgMM5^RaW-r^4,©-C. g^XJH l©fliJBSP 
Kl±IB*^tt*&v>V^7©i^*i1gi^3n. ^XJH 1 
©lfrC«fc?*EES«*0Ufrrt -Y l 5 S tir > S . 
flHfi 6«JbfaBEa»tt^wyi 5©?^{C 

[0015] 02RO'03tt. ±tey^;U 1 1©^{*&*J 

&tgj§©— mztn-? mm^ x$> & . a 2 »±ta^?g«$g 
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m2<DMmtm3z?z>mmmmx$>z> a B2Kfci>t. 

^XjH 1 ©ffliJffig(S«:««ji£AP 1 7*5ff5fiS3ti. C 
©HS6MAP 1 7 K±iBli««l&^-f ^7 ©5tffl*ififetl 
3 ns. */e. ^X;H 1 ©$ft-frgp©^{CWi£JIM{* 
i£AP 1 8 jW&fiSSti. C©ifiSEfWmAP 1 8 «c±lfi 

[0016] COttflRT. 0 1 K*ta>7 - U ?m 6 
©SKtcJrOiSJEm^tt^^'-C^l 5£/M,Ti*iE,n/c 

a 2 4c^-rn5ff^i*3iAn 1 8 y xjl- 

1 lrt©*C«Al. 'hP&©--#£«*i«UiP 1 9 
£ji~>Ti^3Pg«0l*3§&l^S2 OKAS. cot*. 
El 1 KStlSW^ :/ 7 *i/c*SEilS AP 1 

7©<SaKc«>*-3. ■J'»©J^I1{CJ:«3«JI^^D. ±IB 
«®et*&^V7-7^e©*ffi5?:rta5zi^2 oftcc© 
si-rs, ±ie-^«^i«Uip i 9^6«ai-f s«ji«{* 

«. JBS36AP 1 7 «fc»)!ft3|-r*3ltfK5*»E»l/. K< 
&-?fc(*38Biii^2 0©tt!-C-^?K5 itg^Sn. ifeil* 
mt Ur^X;U$tS©i«mP2 l3&»^i«»3tii. 
[0017] — HSK^-ri^JC. iie^E^ftj^ 
AP18*f.yXjH lrtKefeACfciSlE«m*. 
>\> 1 1 W©ffr^SI5©^(IJ{C^3tlfc-^ftaSS2 2 
Slot, yX;H l ©5fe^a5(cx^-f 5->M*tcfl5fi£$ 
tifc - 2 3(CID, iftjS&^PdfctVj: -7 : r 

"wwsns. c©t#. ±tei!ftHP2 i^e>«*f^tis 

-s^x;n i©^isufc*s, *^wcn4c^g«=;>a 
[ o o i 8 ] ±.mmm.z>i> 1 o©eii^.«±ffi(c«. 0 

C©JEBE«^I21 2tt. ±ia*?g^>^ 1 0rt«:?BJS 

$ n znK^m s ccst uff ^e*©jee*'x ^m^r s 
^©■c. »ffiSi5*s 1 «ii©A«, (air) K.mm$titc& 

W^tl-tt^S. C©fi£SP5^^U^2 4tt. M^^>^ 
1 0(Cfft^TSiEJE**X©?j£fi=&i@lSf SofcBIilg^m 

[00 1 9] •?• L-T. ±teiEII«*&#©l 2(CJ:«3*?S 
*>^1 0(CIEEE^X?:^L. SaBH8^U^2 4«: 
J:«DiEJi*'x©iigfi*|g|l|-rSCi«:J;or. ±IE^X 

So 

[0020] i^«c. coj:^t,cmm^titcmm^~>^ 

W7'7W>1 3©j£cf3©Pjgp"OU:/l 4?:ga^r^?g^ 

1 opi<,cmm5&mM.mtcvm&T2>. ± 

aaHBB^^^l 4Si>'iEEE«if&#mi 2 ©«SSDg)ig^;U 

X2 4*mcx. ±%mm-$>>? 1 ort*afHtt«tr 



5 

[0 02 1 ] C<OHimv. H WC^T^>^'U^1f 1 6 
*6iSEEaM*tt*&^V^l SiftLXsXfrl l^MEE 

2IAP1 7Q{£g&c;gJI (0IU«O.1-O.4»JI) 

1<D«U1P2 1 (H2#JB) *6*jft5**«T&. C 

ncccto, JhE*s»f i ort©»»5*y>Li^« 

P^SCDSBE (P 2 ) 4*«¥L<tc^fcic6r, ±IB^ 
X;H l*6<Dj|jK5iD««*sff±-rS. 
[0 02 2] CCDttlrtt, P 1 = P I <b^otH5« 
S£tir, 5l?fi»>^ l 0SO'*Stet*&^-Y^7CCf5I6iB 

?K 5 »H 2 &c^T -/ X;U l l ft O^iSAP 1 7 <Dtt 55 20 

[0 02 3 ] ^«C. /X;HKDimP21^$5£D 

Vi Gfr%mE.mwm^J7'i 5&ftbxsXji>i i 
■c\ h i tc^-riEJEea&^s i 2cc»w6*ifcSKsnis 

^<ttot, PiiP^OH^CTCCOHBECCJiO 

mBLZis tiottsxfri i «c«jS5^«i&sn4. 

CtUcj;^ ±iayX;H 1*p6I!&«5*s*»3*iS. 
[0 02 4] C<Dch£, ±IBS£SM^Vl>;/2 4lC<fc£ 

£>->/c 1 ml/mir$%&l&{,^X^tlMT<DU'<)l (Wit«0. 40 
i~o.9mi/mirtfijK) V<DifcmftlW&~aI1££tj:2>a tic, 

< 4 XA>-XCC«iK5#>>XJH lCCfltt&StlSo ?6 

ftffiSOfBE* P 2 £ P a £ cdHHEK J: o 5 3 *i 
&*>\ ±EiEEEflUS*l8 1 2Cc^»*«|ft-r*«to 
ffiRtf* (N,) te£<DJft£&*fX*m&bXi> 

[ 0 0 2 5 ] H 4 «**MC!>fl&0||*»!SS*^r x 50 
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A«SB"C*5. C©SBfcJfcttB\ JEEEStte^lft 1 2 £ 
^?g£>;7 1 0 <tOIB«cR»6tifcSB«IS*|Sl*. IE 

r3>hP-^ (MFC) 2 5il/H©r*S. CCDv 

*&3*K Xtt*>d' 1 0 6cS*5V^«lft/<-Y^(D«*«: 
[0 02 6] ±§B^X7P-3> hP-72 5ll -e© 
M0Bmfr6tt£3ti?l>&. fir, ±IB 

[0 02 7] C<DI06^»5CJ:*J!I«^&^X^A«, 
HHC7n-rififiaiB^jV^2 4«:, JlIB^x ? n-rs > 
hn-72 5 bWBB'WfZ 6 iSjB^b-SfcfeOK: 

3>hp-92 5--esBR^cDaut«mi-r s c i k j: 

fB-^X^P-r7> h P-^2 5t0-l 0ml/mir^iS(D 
jBE^O««iB8364rfirS©'C, ^X;H l tc«*&-T 

[0 02 8] 

*ftBESW{c»LfiEStEE*©iEBE^&«*&r4iEJE« 
5Ci*r»4. 0/*t, oralis*^ 

bx. mm.mi<D®m$:fa±x$ z tmc. &&&&& 

X;u^M^^®«*&^V^<D^fli^-^^p vWmit 



(5) #§3200 3- 1 360 1 1 

7 8 

[0029] m^m2(,c^mm^i\kt. ±te * [E123 ^immm^^T-^m^^y^^coMW 
[0030] s <=>fc. it*«3 {c«*iHW{cj;titi. ± ttS^iccHK^flJ-rst^^Tn-ritt^sr*^,, 
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